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General  doscription.-  The  distintjaisMng  feature  of  the  Weather 
Bureau  pattern  liysrothemocraph  is  tliat  hoth  the  thernonctric  and  hy- 
i^ronctric  clcncnts  are  at  the  sane  end  of  the  insti-uncnt,  the  record  of 
tcr.pcra,ture  heinG  rndc  on  the  upper  portion  of  the  chart  and  of  hnnidity 
on  the  loT;er  portion.  The  cliarts  Gi’aduations  represent  two  dcG’recs  of 
tcn.pcrat'are  or  two  per  cent  of  hunidity.  The  instruiicnt  is  rather  larGe, 
base  6  inches  hy  12-1/4  inches,  heicht  9  inches,  with  cover  closed.  The 
hiiiGcd  cover  requires  a  vertical  clearance  of  17-1/4  inches  to  pemiit 
it  to  he  tliroTAi  hack  to  Give  access  to  the  interior. 

The  clock.-  The  rccordinG  cylinder  is  driven  hy  an  intenial  clock 
of  Good  quality  with  full  jeweled  anchor  cscapenent,  cajpahle  of  a  week’s 
record  with  one  windinG.  The  clock,  cylinder,  driviiiG  Gocirs  and  spindle 
should  always  he  kept  toGothcr  since  such  parts  arc  not  intorchanGoahlc 
one  instrui^ent  vdth  aiiothor.  Wlicn  clcaninG  and  oiliiiG  hccones  necessary 
a  well  quadified  nan  should  he  onGaGcd  and  ho  should  ho  cautioned  to  use 
sparinGly  liiGh  G^^^dc  clock  or  watch  oil  v/ith  a  low  cold  test.  If  the 
clock  stops  at  lov/  terjperatures  it  should  ho  canried  indoors  to  ho  warned 
up  and  thorOuGlily  dried  ratlicr  tlian  indiscrininatcly  rushed  to  a  jeweller  • 
The  stoppaGo  nay  he  occasioned  hy  frozen  noisturc  in  the  heariiiGs. 

The  tanperaturo  olcnont.-  The  well  Imown  Bourdon  tube  type  in 
wliich  one  end  is  free  to  novc  in  response  to  chanGC  volurie  of  a  non 
freezinG  liquid  v.lth  v/hich  it  is  filled  is  enployed.  Adjustnent  of  the 
pen  on  the  sh-ect  is  acconplished  hy  turninG  a  larGC  nillcd  nut  projcctiiiG 
to  the  ri^it  of  the  tall  vcrtica.1  nenher  of  the  castinG.  A  secondary 
adjustnent  for  rance  \7ithin  the  case  proper  is  set  correct  when  the  in- 
strunent  is  calibrated  and  should  not  thereafter  ho  chanced. 

The  Iiunidity  elcnent.-  Adjustnent  of  the  htmidity  pen  to  the  de¬ 
sired  scale  value  is  nado  hy  t'orninc  a  larcc  nillcd  nut  just  hade  of 
the  Imirs.  An  adjustnent  for  ranee  directly  above  the  top  suspension 
of  the  liair  olencnt  should  not  ho  distruhed  -unless  upon  the  installation 
of  a  nev/  luair  elcnent  the  ranee  is  found  to  luive  been  materially  chanced. 
Heplacenent  hair  clcnonts  are  supplied  v/ith  the  jiairs  asscnhlcd  in  the  c'. 
clanpinc  teminals.  To  install  a  now  set,  renovc  and  ropla.ee  tho  snail  * 
pins  vdth  tweezers,  or  snail  pliers.  Because  of  the  tedious  processes 
required  in  their  construction  the  hair  elcncnts  arc  expensive.  They 
should  ho  renewed  only  v/hen  really  inpaired. 

Exioos-gre.-  'iThcn  used  in  a  cotton  rceion  shelter  the  hyerothemo- 
GTaph  nay  he  set  on  the  floor  of  the  shelter  at  the  hack.  In  this  posi¬ 
tion  there  is  roon  to  raise  the  cover  \-/ithj.n  the  space  hack  of  the  cross 
hoard  that  supports  the  themoneters.  However  in  this  position  the  l-iycro- 
themoeraph  nay  he  slichtly  affected  hy  radiation  due  to  direct  suir shine 
on  the  louvres  of  the  shelter,  particularly  on  hricht  still  da.ys,  and 
hence  it  is  prcferahlc  hut  not  inperative  to  pla.ee  the  instrument  shelter 
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itself  where  it  will  he  sonewha.t  shaded  dui'ing  the  middle  of  the  day*  When 
used  in  the  large  standard  instrument  shelter  an  ..inespensive  hoard  support 
may  he  employed  to  mount  the  hygrothermograph  just  inside  the  shelter  door. 

Pen  pressure*-  In  order  to  insure  the  light  contact  with  the  paper 
essential  to  host  results  the  pen  ams  are  pivoted  on  an  axis  inclined  to 
the  vertical*  The  pen  is  thus  held  against  the  sheet  hy  gravity,  assuring 
the  correct  pressure* 

lo  set  the  clock*-  The  clock  may  he  set  for  time  hy  rotating  it  in 
cither  direction.  However,  the  final  setting  should  ho  made  hy  slightly 
drawing  the  clock  to  correct  time  in  a  direction  oppositie  to  that  in 
which  it  runs  in  order  to  talco  up  hacklash. 

To  sot  the  pcns*»*  The  temperature  pen  should  ho  sot  to  agree  with 
a  standard  thermometer,  preferably  on  a  day  when  the  wind  is  blowing  to 
assure  uniformity  in  temperature  of  both.  To  sot  the  humidity  pen  wot  the 
hairs  thoroughly  hy  stroldng  them  with  a  clean  camel* s  hair  brush  for  about 
10  minutes*  The  pen  should  then  ho  set  at  95  per  cent  on  the  shoot*  Ho 
simple  tost  for  the  zero  end  of  the  scale  i  s  known  and  reliance  must  ho 
placed  upon  the  original  calibration  of  the  liairs* 

Performance**-  Exact  agreement  vdth  determinations  hy  dry  and  wot 
bulb  psychromotor  is  not  to  ho  expected  mainly  because  of  uncertainties 
in  the  performance  of  the  hair  elements,  hut  also  because  of  imperfections 
in  the  psychrometric  method  due  to  many  causes.  However  application  of 
the  corrections  to  the  trace  over  a  period  of  several  v/oeks  will  servo  to 
dotomine  an  average  value  hy  which  the  pen  may  ho  raised  or  lowered.  It 
must  also  he  recognized  tha.t  the  liairs  sonotimos  change  their  zero  for 
reasons  not  fully  understood.  Such  cliangc  is  likely  to  occur  following  a 
period  of  extremely  lov;  humidity.  All  those  uncertainties  are  recognized 
in  the  design  of  the  record  sheet  v;hich  makes  no  provision  for  the  refine¬ 
ment  possible  in  temperature  deteminationi.  An  occasional  difference  of 
10  per  cent  is  not  unusual,  particularly  when  the  humidity  is  changing 
rapidly. 

Record  charts*-  Poms  1074H,  humidity  0  to  100,  temperature  scale 
10  to  110;  and  Forms  1074-C,  humidity  0  to  100,  temperature  scale  20  to 
80  are  stocked  in  the  Central  Office  of  the  Weather  Bureau,  These  t\70 
forms  differ  only  in  the  nuiuhors  printed  on  the  temperature  scale. 

Ink,-  Only  the  special  register  ink  supplied  hy  the  Weather  Bureau 
should  he  used.  The  bottle  should  he  kept  stoppered  to  prevent  drying  out. 

Pons.-  The  special  pons,  known  as  barograph  pons,  arc  the  same  as 
used  on  Weather  Bureau  barographs  and  thermographs. 

Care  of  hair  element*-  The  hairs  liavc  been  originally  washed  with 
ether  to  remove  the  nr.tural  oil,  which  v/ould  otherwise  nullify  their  hygro¬ 
scopic  properties.  In  order  to  preserve  this  condition  the  hairs  should 
not  he  touched  with  the  fingers,  which  contain  natural  oil*  They  should  ho 
washed  occasiono^lly  with  distilled  water  applied  with  a.  camcl*s  liair  brush. 
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Micro  tlio  air  is  pollutod,  successful  operation  is  doultful,  and  plans 
for  iiistalla.tion  under  such  conditions  should  not  ho  undertalcen  ?/ithout 
preliminary  correspondence. 


B .  C .  Kadel , 

Chief,  of  Instrument  Division, 


Wasliington,  D.  C, 
July  16,  1931. 


